INTRODUCTION
In the past five years, the Engineering Directorate of the National Science Foundation (NSF) has been extensively reorganized. Many existing research programs disappeared, and a variety of new support programs emerged. Of particular interest to civil engineers, the former Civil and Environmental Engineering program was discontinued, and its research support activities divided among a number of new or continuing programs. As a result, there is no single program or administrative division devoted to civil engineering research within the NSF. Table 1 lists the major divisions within the NSF Engineering Directorate prior to and after the reorganization. While organizational changes have occurred in each of the past five years, the major reorganization of divisions shown in Table 1 was complete by fiscal year (FY) 1985.
The principal motivation for this study was concern that civil engineering research might become an orphan in the new NSF organization. The study was undertaken at the request and initiative of the National Policy Committee on Education and Research of the American Society of Civil Engineers (ASCE), under the leadership of Russel C. Jones, and originally appeared as a report to the National Policy Committee. The focus of this report is an analysis of the changes that have occurred in the level of support for civil engineering research as a result of the NSF reorganization.
CIVIL ENGINEERING RESEARCH FUNDING 1974 -1986 An excellent source of information on the level of federal research funding for different disciplines is the set of annual surveys conducted by the Division of Science Resources Studies of NSF (1, 2 veys are conducted for all federal research support and for federal research support to universities and colleges. Within NSF, program officers usually respond to the survey and allocate the research support within their programs to the different scientific disciplines included in the survey. In this section, research funding for civil engineering as reported in these surveys is described. For these surveys, civil engineering research areas include architectural, hydraulic, hydrologic, marine, sanitary, environmental, structural and transportation disciplines. Engineering research disciplines include chemical, civil, electrical, mechanical, and metallurgy and materials engineering.
As a proportion of f/he total NSF research budget, the funds provided for civil engineering research have been increasing in the past five years. As shown in Table 2 , the proportion of all NSF funds devoted to civil engineering research has increased from 2.94% in fiscal year (FY) 1982 to 3.28% in FY 1986. This recent increase followed a major surge in civil engineering research funding in FY 1979, largely due to increased support for earthquake hazard mitigation research. As provided in the Earthquake Hazards Reduction Act of 1977, NSF is one of four federal agencies charged with funding research in this area. Adjusted for general inflation, the real amount of funding available for civil engineering research has also increased, as shown in Table 3 . While the real dollar amounts and the proportion of the total NSF budget devoted to civil engineering research has increased, the proportion of engineering research funding devoted to civil engineering may have declined modestly in the recent past. Table 4 is similar in format to Table 2 but reflects the proportion of civil engineering research funding relative to all Engineering Directorate research funding. During the period of the NSF reorganization, the civil engineering proportion of Engineering Directorate research funding went from 26.0% in FY 1984 to 25.1% in FY 1986. In essence, while civil engineering research funding has increased, support for other engineering disciplines has increased slightly faster. As a result, the proportion of funds provided to civil engineering research within the NSF Engineering Directorate has slightly decreased overall. For comparison with other engineering and scientific disciplines, Table 5 shows the amount of funding in FY 1984 to the various disciplines in the Science Resources Survey.
Funding for university and college research alone reveals similar trends to that of total civil engineering research (Table 6 ). This result is hardly surprising since the majority of NSF funding in engineering is provided to university and college research programs. Since the reorganization at NSF, the proportion of Engineering Directorate support for civil engineering university and college research declined from 22.9% (in FY 1984) to 22.3% (in FY 1986).
The concentration of NSF supported civil engineering research in the 
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applied rather than basic research category is worthy of note. The Division of Science Resources Studies' surveys require reporting of research expenditures both by discipline and by applied versus basic research. While civil engineering research represented only 22% of the reported NSF basic engineering research funding in FY 1984, a large 33% of NSF applied engineering research funding in FY 1984 was devoted to civil engineering research (1). Applied research funding represented only 12% of all NSF engineering research support and this proportion has been dropping.
One should be cautious in ascribing too great a significance to the reported research funding summarized in Tables 2-6. Figures reported for FY 1985 and 1986 are only estimates of actual expenditures. Also, it is notoriously difficult to define consistent categories for disciplines such as civil engineering or for basic versus applied research. The survey methodology includes architectural, hydraulic, hydrologic, marine, sanitary, environmental, structural, and transportation disciplines under the general field of civil engineering. Doubtless, some funding included in these disciplines supports researchers from other fields. Also, some support for civil engineering researchers is not included in this category. For example, air pollution research conducted in university civil engineering departments might be reported under the atmospheric sciences program. Nevertheless, the surveys do provide a consistent methodology for research funding accounting and represent the best available information on the subject.
NSF PROGRAM FUNDING TRENDS
Civil engineering researchers should also be aware of recent trends in research support among different programs in NSF. If these trends continue, they will constitute a major shift in the areas of research supported by NSF. 
Within Fundamental
With inflation currently at a low level, these increases would generally still imply more real support in all of these programs, except in Environmental Engineering and in Structures and Building Systems. However, other programs in the Engineering Directorate are receiving larger increases in support.
It is important to realize that civil engineering researchers have several sources of support in the new NSF organizational scheme beyond the programs summarized immediately above. New programs often have greater than average increases in research support in the NSF budget and are relevant to civil engineering. In particular, the following programs should be of interest to civil engineering researchers: These programs emphasize new technologies and methodologies rather than traditional academic and professional disciplines. There is no reason that civil engineering researchers should not be in the forefront of these areas.
A good example of new opportunities is a recently announced program of research support for Construction Automation administered jointly by the Structures and Building Systems Program and the Automation and Systems Integration Program. This program marks the recognition of the potential importance that automation and robotics may have to the construction industry. Similarly, the new program in Computational Engineering noted earlier is dedicated to the "discovery, development, and application of computer oriented algorithms to engineering problems and industrial processes" (as described in the FY 1987 NSF Budget Request detail), and should be relevant to civil engineering problems. As new technologies and research challenges arise, civil engineering researchers should be prepared to seize these opportunities. Certainly, NSF attention to new technologies and methodologies should not be faulted in an organization devoted to support of research, even if specific areas of research support might be debated.
The engineering research centers are an important new NSF initiative, but they may present a long-term problem for civil engineering researchers. Several centers involve significant civil engineering research. However, the existing Engineering Research Centers have been explicitly encouraged to seek industrial matching support for their research efforts.
Unfortunately, the industry associated with civil engineering has been notably deficient in providing research support. As a result, civil engineering research in the Engineering Research Center program may lag due to the lack of industrial matching support. A similar situation exists for matching funds for a new program, the Presidential Young Investigator Program, intended to provide multiple year support for excellent young researchers, although the magnitude of funds is much smaller in this case.
One other aspect of the NSF budget deserves some attention. The major program devoted to research in the general area of infrastructure, the program in Systems Engineering for Large Structures (within the Fundamental Research for Emerging and Critical Engineering Systems activity) is still of only modest size. For FY 1987, the budget requested is $3,120,000, representing an 8% increase over FY 1986. Given the considerable problems associated with infrastructure in the United States and the possible improvements due to the application of new technology, greater support for basic research in this area might be justified.
CONCLUSIONS
While the NSF reorganization is still too recent to reach firm conclusions, the available evidence suggests that NSF support for civil engineering researchers has not declined at this time. However, a gradual shift is occurring in NSF research support to programs exploiting new technology or new support arrangements, e.g., the Engineering Research Centers. The level of future support for civil engineering research depends in large part on the ability of civil engineering researchers to exploit such new and promising areas of research opportunity in the civil engineering domain. It also depends upon the industries involved in civil engineering to support research in cooperative programs such as the NSF Engineering Research Centers. A repeated study of trends in funding over the next several years might be worthwhile to monitor such changes.
One new element in NSF is the emphasis on matching funds from industry in programs such as the Presidential Young Investigators and the Engineering Research Centers. Encouraging participation in these programs and support for basic research in the industries associated with civil engineering might be a useful activity for ASCE.
One continuing concern of the ASCE with regard to NSF funding is the relatively low level of support provided specifically for basic research in problems related to the national infrastructure. The fragmentation of the organizations concerned with the infrastructure and the limitations on public agency budgets create special problems for this area of research. NSF might well play an important role in supporting basic research in this area, but its current support is only modest relative to other programs.
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